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SDVW WKH SUHIHUHQWLDO DSSURDFK VKRZLQJ UHVLVWDQFH DJDLQVW XQVWDEOH GXFWLOH IUDFWXUH ZDV &KDUS\ 9QRWFK &91
LPSDFW WHVW RU WKH GURSZHLJKW WHDU WHVW ':77 > @ 5HFHQWO\ EHFDXVH RI WKH FOHDU SK\VLFDOPHDQLQJ RI WKH
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)LJ6FKHPDWLFLOOXVWUDWLRQVRIDWKUHHSRLQWEHQGLQJVSHFLPHQDQGWKHORFDWLRQVZKHUHWKHVSHFLPHQVZHUHSUHSDUHG
2.3. Equations Used In The Test 
:KHQDVLQJOHVSHFLPHQPHWKRGZDVXVHGWRUHVLVWDQFHFXUYHWHVWWKHLQVWDQWDQHRXVFUDFNVL]HZDVFRQYHQLHQWO\
PHDVXUHG XVLQJ WKH FUDFNPRXWKRSHQLQJGLVSODFHPHQW FRPSOLDQFH DV UHFRPPHQGHG LQ$670( >@7KH
FUDFNOHQJWKZDVJLYHQDVIROORZV
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7KH&02'DWWKHVXUIDFHRIWKHVSHFLPHQZHUHHVWLPDWHGIURPWKH&02'PHDVXUHPHQWV9DQG9E\XVLQJ
JHRPHWULFWULDQJXODWLRQDQGZDVFDOFXODWHGZLWKWKHIROORZLQJIRUPXOD
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ZKHUHWKHHTXDWLRQVIRUHYDOXDWLQJ PK ZHUHGHVFULEHGE\WKHIROORZLQJH[SUHVVLRQ
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   P a W a WK    
7KHYDOXHRI  J ia W DUHOLVWHGLQ$QQH[%RI*%7>@
:KHQ WKH -ǻD UHVLVWDQFH FXUYHZDVGHWHUPLQHGZHQHHG WRGHWHUPLQH DEOXQWLQJ OLQH LQ DFFRUGDQFHZLWK WKH
IROORZLQJHTXDWLRQ
P J R a'   
$IWHUWKDWWKHHTXDWLRQVRIOHIWOLPLWOLQHDQGPPRIIVHWOLQHZHUHGHWHUPLQHG
5HVXOWVDQG'LVFXVVLRQ
3.1. Resistance Curve Test 
'XULQJHDFKUHVLVWDQFHFXUYHWHVWDORDG&02'FXUYHZDVPHDVXUHG)LJVKRZHG3&02'FXUYHIRUWKHEDVH





VOLJKWO\ DERYH WKRVH RWKHU WKUHH DOWKRXJK WKH GLIIHUHQFH LV QRW YHU\PXFK 7KH UHDVRQ ZK\ )*+$= KDG EHWWHU
WRXJKQHVVZDVWKHVPDOOHUDQGPRUHXQLIRUPJUDLQVL]HWKDQWKHRWKHUWKUHHEHFDXVHRIWKHZHOGLQJKHDWLQSXWZKLFK
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7KHFULWLFDOIUDFWXUHWRXJKQHVV-%/ZDVDFTXLUHGIURPWKHLQWHUVHFWLRQRIPPRIIVHWOLQHDQGUHVLVWDQFHFXUYH
ZKLFKZDVLOOXVWUDWHGLQ)LJ$VWKH%0KDVDEHWWHUPLFURVFRSLFIHDWXUHWKHWRXJKQHVVRILWZDVKLJKHUWKDQWKDW
RI WKH+$= DQG:07KH ODWHU IUDFWXUH VXUIDFH REVHUYDWLRQV FDQ DOVR H[SODLQ WKH WRXJKQHVV GLIIHUHQFH EHWZHHQ
GLIIHUHQWUHJLRQV







3.2. Fractographic Observation 




+$= ZKLOH WKRVH ZHUH VFDUFHO\ REVHUYHG LQ WKH %0 7KH VSKHULFDO ERGLHV JHQHUDWHG LQ :0 DQG +$= ZHUH






,Q WKH SUHVHQW VWXG\ WKH -5 FXUYHV RI GLIIHUHQW ORFDWLRQV RI 66$: MRLQWV LQ $3, ; SLSHOLQH VWHHOV ZHUH
REWDLQHGWKURXJKWKUHHSRLQWEHQGLQJWHVWVZLWKVLQJOHVSHFLPHQWHFKQLTXH7KHFULWLFDOIUDFWXUHWRXJKQHVV-%/ZDV
FRPSDUHGEHWZHHQGLIIHUHQWUHJLRQVRIZHOGHGMRLQWV7KHPDLQFRQFOXVLRQVFDQEHVXPPDUL]HGDVIROORZV
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 7KHIUDFWXUHWRXJKQHVVRIILQHJUDLQ+$=)*+$=ZDVKLJKHUWKURXJKRXW+$=ZKLFKZDVGXHWREHWWHUDQG
PRUHXQLIRUPJUDLQVL]HLQGXFHGE\ZHOGLQJKHDWLQSXW
 7KH IUDFWXUH WRXJKQHVV RI IXVLRQ ]RQH )= ZDV ORZHVW WKURXJK ZHOGHG MRLQWV EHFDXVH RI WKH XQHYHQ
PLFURVWUXFWXUDOFKDUDFWHULVWLFV
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